As the generalized HIV epidemic in specific settings of sub-Saharan Africa continues to evolve, there is need for evidence-based response to address emerging challenges, which include enabling the large number of women living with HIV make informed choices to achieve their reproductive goals. Objectives: This paper seeks to (i) examine the effect of HIV/AIDS on contraceptive method choice among women using contraceptives in Kenya; and (ii) identify correlates of contraceptive method choice among HIV-positive women practising family planning. Material and Methods: We apply multinomial Logistic regression models to a sample of 3190 sexually-active women of reproductive age using contraceptives from the 2003 and 2008 Kenya Demographic and Health Surveys to examine the effect of HIV/AIDS on contraceptive method choice. The analysis of correlates of method choice among HIV-positive women is based on a sample of 255 HIV-positive women using contraceptives and involves bivariate cross-tabulations with Chi-Square tests. Result: Overall association between HIV status and contraceptive method choice is consistent with expected patterns, with women who are HIV-positive being more than twice as likely to use condoms rather than hormonal contraceptives, compared to their counterparts of similar characteristics who are HIV-negative (p<0.05). Among women infected with HIV, those who were previously tested for HIV were more likely to use condoms and less likely to use hormonal methods (p<0.05) than those who had never been tested. The higher use of condoms by HIV-positive women is only evident among those who had previously been tested for HIV. Significant correlates of contraceptive method choice among HIV-positive women include parity, marital status, age group, education and ethnicity. Overall trends suggest a notable shift from use of hormonal methods to condoms by HIV-positive women, but predominant use of hormonal methods (60%) and low use of condoms (23%) by HIV-positive young women aged 15-24 practising family planning is of potential concern. Conclusion: The findings have important implications for family planning policies/programs targeting young women living with HIV and underscore the need to intensify efforts towards improved HIV testing coverage to enable HIV-positive women make informed reproductive choices.
INTRODUCTION
Kenya has a generalized HIV epidemic, driven primarily by hetero sexual transmission. According to recent estimates, national HIV prevalence among adults aged 15-64 years was 5.6% in 2012, translating to an estimated 1.2 million adults living with HIV. 1 Women are disproportionately affected (prevalence of 6.9% for females versus 4.4% for males in 2012) and wide regional variations exist in the country. Despite a recent overall national decline in HIV prevalence among adults aged 15-64 in Kenya from 7.2% in 2007 to 5.6% in 2012, the prevalence in the worst affected region of Nyanza Province remained unchanged at about 15% during the same period. 1 Prevailing trends for women of reproductive age (aged 15-49 years) mirror these national patterns-the prevalence declined from around 9% in 2003 to 7% in 2012, but remained unchanged at about 18% in the highest prevalence region of Nyanza province. An earlier study revealed unique reproductive experiences of women in the highest HIV prevalence setting of Nyanza province, 2 suggesting an intricate link between HIV and reproductive behaviour. Notwithstanding impressive strides in HIV testing and treatment coverage in the country during recent years, 3 the number of people living with HIV has remained high. It has been noted that as Kenya's HIV epidemic continues to evolve, there is need for continued evidence-based action to respond to emerging challenges, 4 which include addressing the reproductive needs of the large number of women living with HIV.
HIV-positive women have special family planning needs. Of particular concern is the apparent greater risk of unintended pregnancy among HIV-positive than HIV-negative women 5, 6 which may be attributable to overall lower uptake of contraceptives 7 or use of less effective methods 5 by HIV-positive women. These patterns have implications for overall maternal and child health in settings of high HIV prevalence such as subSaharan Africa (SSA), including vertical transmission of HIV from mother to child. Furthermore, the apparent link of some hormonal contraceptives, especially injectables, to increased HIV transmission 8, 9 has important implications for contraceptive method choice in high HIV prevalence SSA settings with wide spread use and rising popularity of injectables.
It is important to improve understanding of the extent to which HIV-positive women are using suitable family planning (FP) methods, consistent with their reproductive goals and desires. It has been noted that the risks of unprotected sex, sexually transmitted infections, infertility and unintended pregnancy are inextricably linked, 10 making the issue of using appropriate methods of protection a critical one. Condom use has been recognized as the mainstay of dual protection of HIV infection and unintended pregnancy, 11 but acceptability remains low in most settings of sub-Saharan Africa (SSA), especially in long-term relationships. 12 Furthermore, inconsistent condom use has been noted as a major cause of concern, leading to unplanned pregnancies among women living with HIV. 5 Although all the available reversible methods of contraception can generally be used by women at risk of HIV infection and by HIV infected women, hormonal contraception, especially injectables, have been linked to increased risk of HIV infection and transmission. 8, 9, 13 Therefore, the increasing popularity and dominance of injectable contraceptives in most SSA countries [14] [15] [16] have far-reaching repercussions for contraceptive method choice in settings of high HIV risk. Integrated services have been linked to increased use of condoms and reduced use of other modern contraceptives. 17 A better understanding of the link between HIV/AIDS and contraceptive method choice in settings adversely affected by HIV/AIDS will help inform effective integration of HIV/AIDS and FP services. This paper focuses on the association between HIV/ AIDS factors and contraceptive method choice among women currently using contraceptives in Kenya. An earlier qualitative study in a low contraceptive prevalence setting in Kenya had noted that for some HIV-positive women, their HIV status dictated their contraceptive decisions. 18 Besides HIV status, other HIV/AIDS-related factors, including: HIV risk perception, HIV/ AIDS stigma, HIV/AIDS awareness and previous HIV testing are considered of interest as they may also influence individual's contraceptive choice. For instance, it is possible that in settings where most individuals do not know their HIV status, perceived HIV risk may be a more important determinant of contraceptive behaviour than actual HIV status. The specific objectives are to:
(i) examine the effect of HIV/AIDS on contraceptive method choice among women in Kenya; and (ii) identify demographic and socio-economic correlates of contraceptive method choice among HIV-positive women using family planning.
MATERIAL AND METHODS

The Data
This study is based on secondary analysis of data from the Kenya Demographic and Health Surveys (KDHS) conducted in 2003 and 2008. 16, 19 Our study sample included all women tested for HIV who were using contraceptive methods at the time of the survey (27% in 2003 and 39% in 2008), making a total of 3190 respondents (for Objective i analysis). About eight percent of this sample was HIV-positive, representing a sample of 255 HIV-positive women (for Objective ii analysis). The comparative nature of DHS data allows for pooling of data across surveys to achieve sufficient samples and monitor trends. Pooling data across the two surveys is deemed necessary due to the limited size of HIVpositive sample of women using contraceptives in each of the two surveys.
Contraceptive method choice is the outcome variable of interest while HIV/AIDS-related factors (i.e. whether previously tested for HIV, HIV/AIDS awareness, HIV/AIDS stigma, HIV risk perception and sero-status) constitute the key explanatory variables. The study takes into consideration a number of other key explanatory variables, recognizing that the association between HIV/AIDS and contraceptive method choice is likely to be influenced by a range of background demographic and socioeconomic moderating factors or confounders associated with both HIV/AIDS and contraceptive method choice. A summary description of study variables is presented in Table 1 .
METHODS OF ANALYSIS
The analysis involved both descriptive bivariate analysis and multivariate modelling. Chi-Square tests were used to assess significance of bivariate associations in cross-tabulations, while multivariate analysis was based on multinomial logistic regression analysis of factors associated with contraceptive method choice. The response (dependent) variable in our analysis-contraceptive method choice -was classified into four mutually exclusive categories: hormonal method (pills and injectables), condoms, periodic abstinence, and other methods (mainly sterilization and other long-term methods). Although dual use of condoms with other contraceptives was considered of particular interest, this was not used as a distinct category because of very small numbers. Dual contraceptive methods, combining condoms with other methods were classified as 'condoms', since use of condoms was of particular interest.
Preliminary analysis assessed potential clustering of contraceptive method choice within communities or clusters, but there was no evidence of significant intra-cluster correlations. Hence, the analysis was based on single-level rather than multilevel models. The general equation for the multinomial logistic
VARIABLE Description
Dependent variable
Contraceptive method choice Current contraceptive method used, classified as: hormonal (pill/injectable); condom; abstinence; and other. 'Other' comprised mainly sterilization and long-term methods.
HIV/AIDS-related factors
HIV status Binary variable, coded as 1=if respondent is HIV-positive; 0=negative.
Previously tested for HIV Binary variable, coded as 1 if responded was previously tested for HIV; 0=has never been tested Knows someone with or died of HIV/AIDS Binary variable, coded as 1 if respondent knows someone with or who died of HIV/AIDS; and 0=otherwise.
HIV/AIDS comprehensive knowledge
A composite awareness index derived from a series of questions on misconceptions about HIV/AIDS, knowledge of how HIV is transmitted and ways to avoid infection. The resulting score classified into quintiles (1-4), with lowest awareness coded as 1.
HIV/AIDS Stigma A composite index derived from a set of four DHS questions on HIV/AIDS stigma. The resulting score is classified as 0 for 'low' stigma or 1 for 'high' stigma. regression used in the analysis takes the form:
Perceived risk of HIV/AIDS
S=2, 3, 4.
Where: π (s) is the probability of using a particular contraceptive method (s); π (r) is the probability of using reference-category contraceptive method -r=hormonal (1) The second part of the analysis focused on HIV-positive women (Objective ii) and examined factors associated with contraceptive method choice among HIV-positive women. Due to sample size limitations, this part of the analysis was confined to bivariate associations. It was necessary to merge some of the categories of explanatory variables with relatively few HIV-positive women using contraceptives at the time of the survey to achieve sufficient samples for valid Chi-Square tests.
RESULTS
Associations between HIV/AIDS and Contraceptive Method Choice
The bivariate associations between HIV/AIDS-related factors and contraceptive method choice among current users are resented in Table 2 .
Condom use is higher among HIV-positive women (30%) than those who were negative (20%), but hormonal contraceptives (pill and injectables) is the predominant method among both HIV-infected (42%) and uninfected (49%) women currently using contraceptives. Current users who were previously tested for HIV, had personal acquaintance with HIV/AIDS victims or had higher HIV/AIDS awareness are generally more likely to use hormonal contraceptives, but less likely to use pe- riodic abstinence compared to counterparts who never tested, knew no one living with or died of HIV/AIDS, or had lower HIV/AIDS awareness. Those who perceive themselves to be at a moderate or high risk of HIV infection are more likely to use condoms (25%) than those who perceive themselves to be at no or low risk (14%).
Multivariate results based on multinomial regression analysis (Table 3 ) reveals independent associations between HIV/AIDS-related factors and contraceptive method choice, once background socio-economic and demographic factors are controlled for. The parameter estimates from multinomial Logistic regression are presented in the form of relative risk (RR) factors, with 95% confidence intervals, to ease interpretation. A relative risk factor greater than 1.00 implies that the factor is associated with higher use of a particular contraceptive method than the reference category (i.e. hormonal method), while a value less than 1.00 implies lower use.
The results suggest that HIV status is a significant determinant of method choice, with HIV-positive women being more likely to use condoms or periodic abstinence rather than hormonal contraceptives (pills or injectables). Women who are HIV-positive are more than twice as likely to use condoms rather than hormonal contraceptives compared to their counterparts of similar characteristics who are HIV-negative (RR=2.41). There The results show little evidence of significant variations in contraceptive method choice by background socio-economic factors controlled for in the analysis such as urban/rural residence, educational attainment or household wealth, once the effects of other important factors are controlled for. However, there is some evidence of method choice being affected by ethnicity, religion and region of residence. Women of all ethnic groups are significantly more likely to use condoms rather than hormonal contraceptives, compared to Kikuyu women of similar characteristics.
Although age and parity are expected to be positively correlated, they show opposite patterns on method choice. Higher parity is associated with lower use of condoms, periodic abstinence and sterilization/other methods versus hormonal contraceptives, while the opposite is the case for older age. Those who want more children in future are more likely to use periodic abstinence (RR=1.64) and less likely to use sterilization/other (RR=0.61) versus hormonal contraceptives. Those who are currently married are less likely to use condoms versus hormonal than never married women of similar characteristics (RR=0.15 for monogamous married; RR=0.21 for polygamous married). Also, the previously married (i.e. divorced/separated and widowed) are less likely to use condoms (RR=0.54) or abstinence (RR=0.45) than the never married counterparts of similar characteristics.
Correlates of Contraceptive Method Choice among HIV-Positive Women
An examination of contraceptive method choice among HIV positive women by HIV/AIDS related factors (Table 4) provides no evidence of significant variations by HIV/AIDS knowledge or knowing someone who has died of or living with HIV. However, HIV risk perception in marginally significant (p<0.1), suggesting that those who perceived themselves to be at moderate or high risk of HIV infection were more likely to use condoms and less likely to use hormonal contraceptives than those who perceived themselves to be at no or low risk. More conclusive patterns were observed with respect to previous HIV testing, with HIV-positive women who were previously tested for HIV being more likely to use condoms and less likely to use hormonal contraceptives than those who have never been tested (p<0.05). The importance of previous HIV testing is further highlighted in Figure 1 , comparing contraceptive method choice of HIV-positive and HIV-negative women by previous HIV testing. choice between HIV-positive and HIV-negative women who never previously tested for HIV, but notably higher use of condoms (37% vs 19%) accompanied with lower use of hormonal methods (38% vs 46%) among HIV-positive than HIV-negative women previously tested for HIV. These patterns suggest that the observed higher use of condoms rather than hormonal contraceptives by HIV-positive compared to HIV-negative women (Tables 2 and 3) only applies to those previously tested for HIV. A further examination of contraceptive method choice among HIV-positive women by background characteristics (Table 5) reveal important patterns by a number of factors. Highly significant associations (p<0.001) are observed with respect to parity, marital status and year of survey, with condom use being notably higher than use of hormonal methods among those of parity zero (90.5% condoms vs 9.5% hormonal), never married women (66.7% vs 23.3%) and in 2008 (40.9% vs 29.9%). Observed trends suggest a notable shift from use of hormonal methods to condoms by HIV-positive women. In 2003, a large majority of HIV-positive women using contraceptives were using hormonal methods (61%), with only a small minority (9%) using condoms. By 2008, these patterns had reversed, with condom use increasing from 9% to 41%, while use of hormonal methods declined from 61% to 30%.
Evidence of significant associations (p<0.05) are also observed with respect to age group, educational attainment and ethnic group. Higher use of condoms than hormonal methods is observed among women with at least secondary education (con- Page 9 doms -38%; hormonal -34%) and among the Luo ethnic group (condoms -40%; hormonal -38%). With respect to age group, contraceptive method choice among the youth is potentially of concern. A large majority of HIV-positive young women aged 15-24 using contraceptives are using hormonal methods (60%) while only 23% are using condoms.
DISCUSSION AND CONCLUSIONS
The main objectives of the research reported in this paper were to: (i) examine the effect of HIV/AIDS on contraceptive method choice in Kenya; and (ii) Identify correlates of contraceptive method choice among HIV-positive women using contraceptives. The analysis of contraceptive method choice among current contraceptive users mainly aimed at ascertaining the extent to which HIV-positive women are using appropriate methods, commensurate with their reproductive goals and needs. Although dual use of condoms and other contraceptive methods would be of primary interest, inclusion of this classification was not possible, given the very small numbers using dual methods. Overall patterns of method choice are consistent with expected patterns, with women who are HIV-positive being more than twice as likely to use condoms rather than hormonal contraceptives compared to their counterparts who are HIV-negative. The observed higher use of condoms by HIV-positive women, especially those who know their HIV status, is consistent with findings elsewhere in Africa. 17, 21 For example, Lopez et al 17 observed that HIV-positive women were more likely to discontinue their hormonal contraceptives, and more likely to use condoms.
Important demographic and socio-economic correlates of contraceptive method choice among HIV-positive women include parity, marital status, age group, education and ethnicity. Condom use is notably higher than use of hormonal methods among those of parity zero (condoms -90.5% vs hormonal -9.5%), never married women (66.7% vs 23.3%), those with at least secondary education (38% vs 34%) and among the Luo ethnic group (40% vs 38%). Overall prevailing trends in contraceptive method choice among HIV-positive women in Kenya which suggest a notable shift from use of hormonal methods to condoms, and the observed lower use of hormonal methods by HIVpositive compared to HIV-negative women are encouraging, especially given the possible link of hormonal contraception to increased risk of HIV infection in previous research 8, 9, 13 and increasing popularity and dominance of injectable contraceptives in most SSA countries, including Kenya. [14] [15] [16] Recent research evidence has been inconclusive, calling for further research to establish safety of hormonal contraceptives for HIV-positive women. 22, 23 However, observed patterns also identify some subgroups of HIV-positive women in Kenya for whom contraceptive method choice is potentially of concern. First, the fact that a large majority (60%) of HIV-positive young women aged 15-24 using contraceptives are using hormonal methods and only 23% using condoms suggests that contraceptive method choice among HIV-positive youth is potentially of concern. It raises an issue on the extent to which HIV-positive youth in Kenya are able to access suitable contraceptive methods, commensurate with their reproductive needs and desires. Although Condom use is recognized as one of the main strategies for combating the spread of HIV, promoting condom use among the youth in Kenya can be controversial, especially as some believe it encourages early sexual experimentation. 16 Nevertheless, our findings provide credence to an earlier recommendation on the need for particular attention to reproductive health information and services for HIV-positive adolescents. 24 Second, the relatively low condom use among sub-groups that are known to have particularly high HIV prevalence such as previously married women 25 is also of concern and warrants attention.
It is important to recognize than although use of condoms is recommended for HIV-positive individuals for prevention of HIV transmission, it is one of the least effective contraceptive methods. In a study in South Africa, Schwartz et al 26 observed that women who reported condom use were just as likely to have an unplanned pregnancy as women who reported using no contraception at all. Use of dual methods, combining condoms with other contraceptive methods, is preferred to improve contraceptive effectiveness. 27 However, dual method use in most sub-Saharan settings is low. 21, 28 A recent study in Namibia, Kenya and Tanzania observed low dual method use and low use of highly effective contraception among people living with HIV for whom contraceptive protection was predominantly through condom-only use. 28 Dual contraceptive use in Kenya is very low as some couples believe it is unnecessary. 29 Ralph et al 9 highlighted the need for future priorities to include expanding contraceptive choice and identifying effective ways of promoting use of dual methods. Besides condoms, use of other contraceptive methods, especially long-term methods, have been promoted for women living with HIV. For instance, Kimani et al 6 recommended greater use of long-term reversible contraceptives to reduce the risk of both vertical transmission of HIV as well as unintended pregnancy, while Siveregi et al 7 recommended promoting long-term permanent methods in family planning counselling for both HIV-positive and HIV-negative women to improve overall contraceptive uptake and reduce unintended pregnancies. Kimani et al 6 underscored the need to strengthen family planning services for women living with HIV to improve access to wide-ranging appropriate family planning services.
The observed patterns with respect to previous HIV testing underscore the importance of HIV testing in enabling HIV-positive women choose suitable contraceptive methods. The higher use of condoms and lower use of hormonal methods among HIV-positive than HIV-negative women previously tested for HIV, while there is no difference in method choice between HIV-positive and HIV-negative women who never previously tested for HIV, suggests that the observed higher use of condoms rather than hormonal contraceptives by HIV-positive women is only applicable to those previously tested for HIV. This is consistent with finding from a recent study of the effects of the HIV treatment on contraceptive choice in South Africa, where an increase in contraceptive use (especially condoms) across the cascade, from lowest level among HIV-positive women who did not know their status to highest levels among women who had been on HIV treatment for a long period of time was observed. 27 Similar findings have been observed in Malawi where women's knowledge of their HIV-positive status was found to be a significant predictor of their family planning practice. 30 Knowledge of HIV status is a prerequisite for appropriate action to address HIV-positive status. Despite a rising trend in HIV testing in Kenya and almost everyone previously tested having received their test results, 16 a significant proportion of women of reproductive age (e.g. more than 40% in 2008) has never been tested for HIV, highlighting the need to intensify efforts to improve coverage in HIV counselling and testing in the country to enable women make informed choices to achieve their reproductive needs and desires.
Finally, some key data limitations which may have potential implications on our interpretation of some of the study findings are worth noting. First, the KDHS data used in this study are based on a cross-sectional design which limits our ability to establish temporal ordering of events of interest. We recognize that HIV/AIDS factors and contraceptive behaviour are intrinsically linked and while in this paper our focus is on the role of HIV/AIDS-related factors in influencing contraceptive method choice, we recognize that contraceptive behaviour (especially condom use) may indeed influence the risk of HIV infection. Therefore, we are unable to infer precise causal relationships from the patterns observed. It is important to recognize that the relationships observed provide evidence of simple associations rather than causal relationships. A second limitation relates to inadequate sample size which limits our statistical power to detect some important patterns in contraceptive method choice, especially among HIV-positive women. Even after pooling data across the two surveys, the sample of 255 HIV-positive women using contraceptives at the time of surveys is limited for meaningful multivariate analysis that would simultaneously take into consideration the effects of potential confounding factors in the relationships observed. Nevertheless, the bivariate associations provide useful patterns to enable identification of specific subgroups that should be targeted by specific family planning and HIV/AIDS policies and programmes in Kenya and similar settings in SSA.
